Involvement of calcium/calmodulin-dependent protein kinase kinase in meiotic maturation of pig oocytes.
Calcium (Ca(2+))/calmodulin-dependent protein kinase kinase (CaMKK) is a novel member of Ca(2+)/calmodulin-dependent protein kinase (CaMK) family, whose physiological roles in regulating meiotic cell cycle needs to be determined. We showed by Western blot that CaMKK was expressed in pig oocytes at various maturation stages. Confocal microscopy was employed to observe CaMKK distribution. In oocytes at the germinal vesicle (GV) or prometaphase I (pro-MI) stage, CaMKK was distributed in the nucleus, around the condensed chromatin and the cortex of the cell. At metaphase I (MI) stage, CaMKK was concentrated in the cortex of the cell. After transition to anaphase I or telophase I stage, CaMKK was detected around the separating chromosomes and in the cortex of the cell. At metaphase II (MII) stage, CaMKK was localized to the cortex of the cell, with a thicker area near the first polar body (PB1). Treatment of pig cumulus-enclosed oocytes with STO-609, a membrane-permeable CaMKK inhibitor, resulted in the delay/inhibition of the meiotic resumption and the inhibition of first polar body emission. The correlation between CaMKK and microfilaments during meiotic maturation of pig oocytes was then studied. CaMKK and microfilaments were colocalized from MI to MII during porcine oocyte maturation. After oocytes were treated with STO-609, microfilaments were depolymerized, while in oocytes exposed to cytochalasin B (CB), a microfilament polymerization inhibitor, CaMKK became diffused evenly throughout the cell. These data suggest that CaMKK is involved in regulating the meiotic cell cycle probably by interacting with microfilaments in pig oocytes.